Analysis of cell survival after multiple fractions per day and low-dose-rate irradiation of two in vitro cultured rat tumor cell lines.
Two rat tumor cell lines which differ significantly in radiosensitivity, a rhabdomyosarcoma (R-1) and a ureter carcinoma (RUC-2), were treated with multiple fractions per day and low-dose-rate gamma radiation. The purpose of these experiments was to investigate (i) the influence of fraction size and interfraction interval on repair of sublethal damage (SD) and (ii) whether low-dose-rate irradiation can be simulated by giving multiple fractions per day which might be applied in clinical treatments. In both cell lines, multiple doses were given at 1- to 4-hr intervals. SD repair was at a maximum in 2 hr but did not reach the theoretically expected level. For both cell lines, survival at higher total doses was different from that theoretically expected if repair of SD was assumed to be completed and at the maximum level. To account for the observation that less than complete repair of SD occurred, theoretical survival curves were calculated with the assumption of a constant but less than 100% level of SD repair. Experimental data correlated well with these calculated curves. There were only very small differences in survival after the different multiple fractions per day regimens. Survival after irradiation at a dose rate of 1.00 Gy/hr was found to be similar to that after multiple fractions per day.